Nemunaitis et al. (1) in their phase I/II study evaluated the feasibility, safety, and efficacy of vaccination with autologous tumor cells genetically modified with an adenoviral vector to secrete human granulocyte-macrophage colony-stimulating factor (GM-CSF) in patients with early and advanced stage non-small-cell lung cancer. They found that three of 33 advanced-stage patients, two with bronchioloalveolar carcinoma, had durable complete tumor responses (lasting 6, 18, and Ͼ22 months). This exciting result may be related to activity of GM-CSF on recently defined cells termed "cancer stem cells."
There is overwhelming evidence that virtually all cancers are clonal and represent the progeny of a single cell. The unclear point is which clonogenic cells within the tumor clone possess tumorinitiating cell function and are capable of maintaining tumor growth (2) . Stem cells have the ability to divide almost indefinitely. The division can give rise to a new stem cell as well as to differentiated cells of the tumor. These cancer stem cells, which have not been characterized totally, may carry almost the same as antigens hematopoietic stem cells. GM-CSF may activate and repopulate these stem cells in addition to stimulating blood stem cells. Thus, differentiated cancer cells may become more antigenic for host as in the patients with a diagnosis of bronchoalveoalar carcinoma. Activated cancer stem cells also become chemosensitive to various cellcycle-specific chemotherapeutic agents. Therefore, use of GM-CSF with chemotherapy in practice may result in better outcome in epithelial cancers.
